Mode I interlaminar fracture toughness tests were carried out at room temperature, 60 °C and 100 °C by 
INTRODUCTION
The effects of interfacial adhesion on the mode I and mode II interlaminar fracture behavior of plain glass woven fabric composites were investigated in a series of this work /36/, and the mechanism of mode I interlaminar fracture of the woven fabric composites was identified on the basis of detailed microscopic observation of the crack tip. In the present study, mode I interlaminar fracture behavior at high temperature for plain glass woven fabric composites was investigated with emphasis on the effect of interfacial adhesion between fiber and resin on the fracture behavior.
EXPERIMENTAL DETAILS

Materials
Materials used in this paper were plain glass woven fabrics of 44(warp)x34(weft) strands count over inch Twenty-ply composite laminates with 4mm thickness were fabricated by the hand lay-up technique. The composite laminates were cured at 80°C for 3h and at 150°C for 2h after being at room temperature for 48h.
The volume fraction of fiber for the laminates was approximately 40 %.
Fracture Toughness Tests
Mode I interlaminar fracture toughness tests were performed with DCB specimens as shown in Consequently, the crack growth behavior changed from an unstable to a stable manner with increasing testing temperature in the 0.4wt% specimens. With the 1,0wt% specimens, the fracture behavior changed from unstable to stable fractures with increasing testing temperature similar to the 0.4wt% specimens. In a series of this work /37/, it was identified that the mode I interlaminar crack initiated at the onset of the non-linearity, P NL , and initially propagated at the maximum load point, P Max , in the initial loaddisplacement curve of DCB tests at room temperature without respect to the MPS concentration for the plain glass woven fabric composites. However, the crack initiation behavior was quite different with change in MPS concentration. In the 0.01wt% specimen, the mode I crack initiated with fiber strands and propagated across the fiber strands with micro-cracks in the fiber strands.
On the other hand, in the 1.0wt% specimen, the mode I crack initiated in the resin rich region between plies and propagated into the resin region without micro-cracks.
The OM observation was conducted on the crack tip at P NL in the initial load -displacement curve tested at I00°C, in order to confirm the crack initiation point tested at the higher temperature. Fig. 4 shows the OM micrograph of the damage zone ahead of the initial crack tip for the 1.0wt% specimen tested at room however, the fracture toughness tested at 100°C
increased with increasing MPS concentration.
The differences of mode I interlaminar fracture toughness between P NL and P Max , AG/, are shown in between fiber strands and resin rich region were observed at both room temperature and 100°C. In the 1,0wt% specimens, the crack also propagated across the fiber strands with multiple cracks at 100°C, although the crack ran into the resin rich region between plies at room temperature. The 1.0wt% specimen tested at I00°C showed similar fracture behavior to the 0.01wt% specimen. temperature. However, the morphology of the fracture surface tested at 100°C was completely different from that at room temperature in every type of specimen with different MPS concentration. In the 0.01wt% specimen tested at 100°C, the resin adhered to fiber surfaces and it failed in a brittle manner. In the I.0wt% specimen, the resin observed on fiber surface showed typical ductile behavior where the resin was elongated and deformed, whereas the resin on the fracture surface tested at room temperature showed brittle behavior. SEM micrographs 
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of the debonding between fiber and matrix resin in a fiber strand on the cross section of DCB specimens tested at different testing temperatures are shown in Fig.   11 . The deformation of the matrix resin into an elliptical shape was clearly observed at 100°C compared to the specimen tested at room temperature, and this behavior was independent of MPS concentration.
MPS 0.01 wt% 23°C
(b) At high testing temperature, the fracture toughness increased with increasing MPS concentration. This is the opposite tendency to the case at room temperature.
The MPS concentration dependency on the fracture toughness at high temperature may be due to the same toughening mechanism as at room temperature, in which a poor interfacial adhesion leads to a higher fracture toughness by the contribution of fracture energy required to produce micro-cracks, because the contribution from the deformation energy of the matrix resin to the fracture toughness was independent of the interfacial adhesion between fiber and resin. However, further studies are still required to identify the mechanism of improvement of the interfacial adhesion in the low MPS concentration specimen at high temperature, although it can be considered that the decrease of the interfacial adhesion in the high MPS concentration specimen at high temperature is due to the increase in mobility of silane molecules on the interface between glass fiber and matrix resin.
CONCLUSIONS
In this study, mode I interlaminar fracture behavior at high temperature for plain glass woven fabric composites was investigated on the basis of the discussion of the effect of interfacial adhesion between fiber and resin on the fracture behavior. 
